Ionic mechanisms underlying excitation-to-frequency transduction: studies by voltage clamp methods.
The transduction of synaptic activity to impulse generation is controlled by the active and passive properties of neurons. The voltage dependent conductances of cat motoneurons, as we understand them, are presented and related to repetitive firing behavior. Both outward potassium and inward calcium currents are activated in the subthreshold region. Accomodation of the initial segment allows tonic activation of these currents during repetitive firing and the response properties of the neuron depend upon the balance of inward and outward currents. The effects of putative neurotransmitters and changes in ionic concentration upon the active ionic currents and upon the response properties of neurons are also discussed.